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(54) METHOD AND DEVICE FOR VIA FILL FORMATION 

(57)Abstract: 

PURPOSE: To provide a method and device for the via fill process 
and formation of via hole in a ceramic green sheet, with which the 
object can be achieved at a low cost and in a short time by means of 
adoption of a press fabrication process. 

CONSTITUTION: A via hole 5 is punched off in a ceramic green sheet 
4 using a first punch and a die hole, and a filler material 6 is supplied 
to over the sheet 4 (A), and the filler material is punched off by a 
second punch 1b (B), and at the same time and is embedded in the 
via hole (C). 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the beer philharmonic formation approach, the beer philharmonic 
formation approach of performing drilling of a ceramic green sheet, and eye **** about beer philharmonic formation 
equipment using a press-working-of-sheet-metal method especially, and its equipment 
[0002] 

[Description of the Prior Art] As the conventional beer philharmonic formation approach, there is the approach of 
piercing with metal mold as a drilling method of construction, and there is the screen-stencil approach as a **** 
method of construction. 

[0003] Drawing 6 (A) and (B) are the sectional views for explaining the drilling method of construction by the 
approach of piercing with the conventional metal mold. 

[0004] First, alignment of the ceramic green sheet 4 is carried out between the punches 32 and female mold 33 with 
which the press plate 31 of two upper and lower sides was equipped like drawing 6 (A), and it is installed in it. A pu 
32 has punch lc arranged corresponding to the location which should form the beer hall of the ceramic green sheet 4 
and female mold 33 has die hole 2b in the location corresponding to the punch lc here. 

[0005] Subsequently, press a punch 32 and female mold 33 from the upper and lower sides with a press plate 3 1 like 
drawing 6 (B), the ceramic green sheet 4 is made to penetrate punch lc, and it pierces. The beer hall was opened in t 
ceramic green sheet 4 as mentioned above. 

[0006] Drawing 7 is a sectional view for explaining the **** method of construction by the conventional screen- 
stencil. 

[0007] The ceramic green sheet 4 is covered with the metal mask 43 which has opening corresponding to the beer ha 
5 of the ceramic green sheet 4 in which the beer hall 5 was formed beforehand, and vacuum suction is performed fro 
the stage 44 of the rear face of the ceramic green sheet 4. 

[0008] After an appropriate time, it prints by pressing conductive paste 42 by the squeegee 41 . Conductive paste 42 i 

pushed m the beer hall 5 of the ceramic green sheet 4 through the metal mask 43 by these. 

[001 0] BeCr philharmonic formation of a ceramic green sheet was performed as mentioned above. 

[Problem(s) to be Solved by the Invention] By the beer philharmonic formation approach of the conventional cerami 
green sheet, it had the following faults. 

[001 1] About a drilling method of construction, when using metal mold, the punch which has punch corresponding t 
beer hall location, and the female mold which has a die hole are needed. 

[0012] About a **** method of construction, when using screen printing, the metal mask corresponding to a beer ha 
is needed. 

[0013] As mentioned above, when metal mold and a metal mask were used, the manufacture period was 
disadvantageous for compaction of lead time for a long time. Moreover, in limited production with a wide variety th 
number of platemakings of metal mold or a metal mask also increases, and it leads to a cost rise. Furthermore when 
there was modification of the location of a beer hall etc., it had to re-engrave and flexible correspondence was not ab 
to be taken. 

[0014] Moreover, there was a fault of conditions, such as viscosity of conductive paste, squeegee ** printing speed 
I* J Pr T of vacuum suction ' havin g needed to be managed advanced as a trouble on the production process of 

method of construction especially using screen printing, and being easy to produce the defect to whom the 
conductive paste embedded in the beer hall passes through a beer hall, and turns to the rear face of a ceramic green 

[0015] 

[Means for Solving the Problem] A conveyance means by which the beer philharmonic formation equipment of this 



invention conveys a ceramic green sheet, On the path of said conveyance means When it is located in the 1st female 
mold base which is located under said a certain ceramic green sheet, and has two or more die holes, and the upper pa 
of said ceramic green sheet on the shaft of each of said die hole, it drives independently and it drives, respectively sa 
ceramic green sheet on said die hole A drilling means including the 1st punch base which has arranged two or more 
drilling modules equipped with the 1st punch which forms a punching beer hall, On the path of said conveyance mea 
It is located under said a certain ceramic green sheet. A flat surface It is located in the 2nd female mold base which i 
has, and the upper part of said ceramic green sheet on the path of said conveyance means, and respectively, it drives 
independently and the tabular embedding material which will be beforehand arranged on said ceramic green sheet if 
drives is pierced. Said beer hall It consists of **** means including the 2nd punch base which has arranged two or 
more * * * * modules which have the 2nd punch to embed. 
[0016] 

[Example] Hereafter, this invention is explained with reference to a drawing. 

[0017] Drawing 1 is the process sectional view of the beer philharmonic formation approach which shows one exam 
of this invention. 

[001 8] First, the ceramic green sheet 4 is installed on female mold base 21a which has die hole 2a ( drawing 1 (A)). 
Next, after holding down the ceramic green sheet 4 by electrode-holder 3a, the predetermined pressure of the directio 
of an arrow head is applied to punch la, and is dropped to it, and a beer hall is formed in the ceramic green sheet 4 
( drawing 1 (B)). Thus, after installing on female mold base 21b which has a flat surface so that the punch shaft of 
punch lb may be in agreement with the core of a beer hall 5 in the ceramic green sheet 4 with which the beer hall 5 w 
formed, the embedding material 6 is installed on the ceramic green sheet 4 ( drawing 2 (A)). The embedding materia 
is held down by electrode-holder 3b after it, and punch lb is dropped, and it embeds in the beer hall 5 of the ceramic 
green sheet 4 at the same time it pierces the embedding material 6 ( drawing 2 (B)). Finally, if a press fixture is 
removed, the process of a series of beer philharmonic formation will be completed ( drawing 2 (C)). In addition, Pun 
la and lb can be made by the grinding process. Processing of die hole 2a and 2b can be formed by the precision 
electron discharge method. High-speed-steel steel, a super-steel alloy, die steel, etc. fit the ingredient of Punch la an 
lb, die hole 2a, and 2b. Electrode holders 3a and 3b are for raising the adhesion of a location gap of philharmonic be 
and the ceramic green sheet 4 on female mold base 21a and 21b, and the embedding material 6 and the female mold 
bases 21a and 21b, and stabilizing a beer philharmonic configuration. 

[0019] Drawing 3 is the perspective view of the beer philharmonic formation equipment in which one example of th 
invention is shown. 

[0020] A conveyance device consists of a conveyance belt 1 1 and a belt pulley 12, it moves the ceramic green sheet 
serially so that philharmonic beer may be formed in a position, and it conveys it in the direction of an arrow head 
[0021] A drilling device consists of punch base 20a which arranged two or more drilling modules 13 which have pun 
la to the ceramic green sheet 4 up side, and female mold base 21a by which die hole 2a by which axial doubling was 
carried out to punch 1 a of a drilling module was formed in the ceramic green sheet 4 bottom. 
[0022] A **** device consists of punch base 20b which arranged two or more **** modules 14 which have punch 1 
to the ceramic green sheet 4 up side, and female mold base 21b even to the ceramic green sheet 4 down side. 
[0023] In addition, the punch la and lb of a drilling device and a **** device is respectively controlled by the 
computer independently so that beer philharmonic formation is carried out to the position of the ceramic green sheet 
conveyed. 

[0024] Drawing 4 is the sectional view of the drilling module 13. punch la joins to electrode-holder drive block 25a 
having -****.. electromagnetism - it is supported by base material 23a through solenoid 22a. Electrode-holder 3a 
connected with electrode-holder drive block 25a through spring 24a. punch la - electromagnetism - it is depressed 
solenoid 22a and descends with electrode-holder 3a. If electrode-holder 3a contacts the ceramic green sheet 4 it will 
not descend any more with the elasticity of spring 24a. Therefore, after holding down the ceramic green sheet 4 by 
electrode-holder 3a, punch la pierces the ceramic green sheet 4. electromagnetism - if excitation of solenoid 22a is 
cut, punch la can be pulled up, will go up with electrode-holder 3a, and will return to an initial state here - 
electromagnetism - a stroke and the punching force are controllable by the electrical potential difference given to 
solenoid 22a. " & 

[0025] Drawing 5 is the sectional view of the **** module 14. Although the device is almost the same as the drilling 
module 1 3 , it winds up with the embedding material supply guide 26 and the supply reel 27 which supply the 
embedding material 6, and a reel 28 is added. ' ' ' 

[0026] Beer philharmonic formation of a ceramic green sheet with a thickness of 200 micrometers was performed us 
the embedding material with a thickness of 240 micrometers which formed in the shape of a sheet and carried out he 
curing after mixing the silver granule child whose mean particle diameter is 1 micrometer as a conductive metal with 
the approach of an example, and equipment, and the 2 liquid mixing type epoxy resin by the weight ratio 85 to 15 an 
making homogeneity distribute a silver granule child with 3 rolls. Under the present circumstances when 



punch pressurization lOOg or more using the die hole made from a super-steel alloy with a punch [ made from a supe 
steel alloy ] of with a diameter of 230 micrometers, and a diameter of 240 micrometers, the beer hall of a ceramic gre 
sheet became a smooth configuration with a diameter of 230 micrometers, embedding material deformed philharmon 
beer with the pressure between a stage and punch, and he became the object of the same thickness as a ceramic green 

[0027] Thus, the circuit pattern was printed on the front face of the obtained ceramic green sheet, and it considered a 
the ceramic substrate cutting, a laminating, and by calcinating. Consequently, as for the flow resistance during the 

EESi r Sld6S ' thC ceramic substrate which has philharmonic good beer was obtained with 40-60mohm. 

[0028J 

[Effect of the Invention] It has the effectiveness that it becomes advantageous in respect of compaction of lead time 
and cost, and it is quick also to limited production with a wide variety or specification modification, and can respond 
them flexibly since this invention forms philharmonic beer by performing eye drilling **** of a ceramic green sheet 
using a press-working-of-sheet-metal method and neither metal mold nor a metal mask is needed as explained above 



[Translation done.] 



